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Abstract 
 This paper reports on a senior-level multidisciplinary course titled Innovative Product Design at Florida Atlantic University aimed at 
teaching and learning one aspect of innovative thinking: Design of products or services from the user viewpoint, i.e., focusing on benefits and 
ease of use, rather than on product features. 
 
Specific objectives of the course are: 
 
x To study well-known principles in design interaction, i.e., basic rules that allow design from the user point of view. 
x To enhance innovative problem solving skills. 
x To explore creative and innovative processes in product design. 
x To practice methodologies for design of products and services.  
x To engage student teams in the design of assistive technologies. 
 
 This course introduces students from engineering, computer science and business majors to methodologies in design of products and 
services. Lectures, discussions, and problem solving exercises are used to explore the creative/innovative process in product design.  Student 
teams design assistive technology products based on their knowledge and enhanced innovative skills. For a project to be approved, each team 
had to interview at least five potential users. 
 
 The paper focuses mainly on engaging activities, some of which are new. It describes hands-on interactive class exercises, teaming 
activities, homework assignments, presentations, and projects, most of which relate to the user’s point of view. The paper shares some available 
formal and informal preliminary feedback/evaluation of class topics, material and activities. 
 
 In order to engage students in more real-life experiences, design experts and specialists in assistive technologies visited the class to teach 
and mentor students. Among the visitors were the chief product designer of Motorola, and the director of Stand Among Friends, a non-profit 
organization that helps people with disabilities.  
 
 The paper shares students’ feedback. They liked the fact that the course teaches design from a totally different perspective, i.e., the user – 
an unfamiliar aspect to most of them. For some, the concept of design with the user in mind was an “eye opening” experience. They enjoyed 
prototyping activities (and asked for more) and hands-on experiences that led to prototyping. Open environment and openness to new, simple 
and absurd ideas were highly appreciated. They have asked for smaller scale projects and for more class time to work on them. 
 
© 2015 The Authors. Published by Elsevier B.V. 
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1. Introduction 
 This paper details engaging activities in an introductory 
multidisciplinary course titled Innovative Product Design at 
Florida Atlantic University. The main goal of this course is to 
enhance the student’s mindset and awareness as it relates to 
product design, from a user’s point of view. 
 In this course, students learn principles and 
methodologies in design interaction, and explore and practice 
relevant innovative processes. The course is interactive: 
students are engaged in many hands-on activities, discussions, 
lecturing and sharing information. They share with others 
specific design books that they have read, and work in teams 
on assistive technology projects. The course targets several 
skills, in particular, those that are related to innovative 
problem solving and entrepreneurial thinking, understanding 
the “big picture,” as well as personal and social skills. 
 The paper focuses mainly on engaging activities. It 
describes hands-on interactive class exercises, homework 
assignments, projects, book and project presentations, and 
teaming activities. Projects deal with the whole process of user 
based design, from observation to advanced prototyping. 
Course grading is based on attendance and participation in 
class activities, homework assignments, off-class activities, 
and projects. 
 The course attracted experts in the design and assistive 
technologies areas. Franco Lodato, chief product designer of 
Motorola has led several design sessions, Shawn Friedkin, the 
president and CEO of Stand Among Friends, a non-profit 
organization, mentored students and gave them very helpful 
feedback, regarding designing products that can help people 
with disabilities. 
 At the end of the course, students commented that they 
liked prototyping (and would like to have more) and hands-on 
experiences that led to prototyping. They liked the fact that the 
course teaches design from a totally different perspective, i.e., 
the user – an unfamiliar aspect to most of them. Open 
environment and openness to new, simple and absurd ideas 
were highly appreciated. They have asked for smaller scale 
projects and for more class time to work on them. Most 
students were engineering and computer science students, and 
only few from other colleges. This paper shares some of the 
specific comments (please see Appendix D). 
 Special thanks to the National Collegiate Inventors and 
Innovators Alliance (NCIIA), now VentureWell for 
supporting activities and projects. 
2. Details of Activities 
 This section details activities that have been used to 
enhance the understanding of, and engagement with, user-
based design. The underlying goal of the activities is to 
change the traditional point of view of students when 
designing products or services, i.e., always keep the user in 
mind. The activities are grouped in a way that they are easy to 
explain and rationalize. 
 Before each activity or assignment, the type of design is 
introduced to be either a general discussion, or by showing a 
few visual examples. The different activities are meant to lead 
to useful (or useless), ornamental, artistic, expressive, etc. 
designs, in an attempt to increase awareness of the importance 
of user-based design, to change students point of view and 
mind-set, to make them more observant, not to take things for 
granted, and to experience principles in user-based design. 
 The section starts with a story to elucidate the meaning 
of “user-based design.”  
 
The activities are divided as follows: 
 
2.1. Warm-up and mind-set activities 
2.2. You are the user: observing experiences 
2.3. You are the user: mapping experiences 
2.4. Activities to experience the meaning of simplicity  
2.5. Resourcefulness-based design: Making something from 
(almost) nothing  
2.6. Blue Collar designs 
2.7. “What’s in it for me” designs 
2.8. “Be there:” Empathy-based designs 
2.9. Designs that solve or re-solve existing problems 
2.10. Design Quickies 
2.11. Use-based design 
2.12. Rethinking existing designs (“do not get used to…”) 
The meaning of user-based design 
 The following story epitomizes one of many that are 
being shared with the students. It is about designing a solution 
to an “unsolvable” problem. The story emphasizes the need to 
look at problems and solutions from the customer’s point of 
view [1]. 
 The plot deals with young gang members. The 
disobedient teenagers regularly damage private and public 
property. Initial police response was to arrest them for a short 
period of time. However, the unintended and unexpected 
response was that the number of offences increased. 
 Following some brief undercover investigation it 
appeared that the reason for the increase in offences was the 
gang’s perception of a 'macho image'. Those who were jailed 
actually were highly respected among their peers. 
 The police chief came out with a totally ingenious 
solution: by observing the customers (i.e., the gang members) 
he treated the jailed offenders like babies. They were fed baby 
food, given drink in baby milk bottles. In a short period of 
time news of this "baby food treatment" spread out, and the 
offences disappeared. 
By being able to think like the “consumer/customer” a 
simple solution was designed and successfully implemented. 
2.1 Warm-up and mind-set activities 
 The following activities are meant to encourage 
sketching and prototyping, and engage students in fun, team-
based activities. 
 Activity: Re-invent the name tag 
173 Daniel Raviv /  Procedia CIRP  36 ( 2015 )  171 – 176 
2.2 You are the user: observing experiences 
 These activities encourage observation (including active 
questioning of “what’s wrong with…”) that can later help in 
designing/redesigning from the user’s point of view. 
Activity: “What bothers you” 
List what bothers you and needs to be fixed. 
2.3 You are the user: mapping experiences 
 Activity: “In case of Fire” 
Improve evacuation system in hotels. 
 
Students’ ideas:  
x Show the better direction – as far as possible from 
the fire 
x Battery-backed Make it visual: LED that directs to 
the stairs that are relevant 
x Color coding for specific directions: desired path 
x Voice activated instructions 
2.4 Activities to experience the meaning of simplicity 
We start with a set of presentations and discussions on 
Occam Razor, Made to Stick [2], Brand Simple [3], KISS 
principle (and Einstein’s point of view), and examples of 
simple, brilliant designs. 
Complicate-to-simplify 
The purpose of the next several approaches is to share 
that one way of coming up with an idea to a simple design, is 
to start with the opposite, i.e., by first complicating the idea. 
 
 Activity: Make life more difficult 
Suggest 10 ways to make life more difficult - suggest 
regulations (Think about things that you do regularly, and 
then…).    
 
 Activity: Sketch a Rube Goldberg Machine that can cut 
bread into 2 pieces 
Answering Machine 
 Activity: Prepare 3 answering machine greetings 
 
Students’ ideas: 
x Hey man *wait two seconds* I’m actually pretty 
busy, can you call me later? *wait 3 seconds* Cool, 
leave a message after the beep! Gotcha!*beep* 
x Hi I’m unavailable to answer the phone but here is 
my secretary Edna who will tell you what to do.. 
Edna! * proceed to play automated voicemail 
x I’m sure you know what to do at the beep, so I’ll talk 
to you later 
 
What and how “not to design” 
Chindogu: Un-use-less designs 
My way of explaining an un-use-less invention: An 
invention that at first looks great, but no-one would want to 
use it. This fun activity has been used as a basis to create a 
great user-based simple design.  
 
 Activity: 
1. Invent a Chindogu  
2. Improve your invention to make it more useful and simple 
 
Students’ ideas: 
x Recliner bench press: allows you to work out while 
relaxing 
x A bed with arms and legs that move while you sleep 
x Eyeglasses with wipers for working in the rain and 
for self-cleaning 
x Parabolic shaped house that collects rain for later 
home use 
x Magic marker with eraser 
 
 (Note: It is sometimes tough to judge whether or not an idea 
is a Chidogu.) 
Learning how “not to” design 
Learning from “Not good” designs. Examples:  
 
Emergency Exit Instructions: “If you cannot read and 
understand the information on this form, please advise the 
Northwest agent or flight attendant.” 
 
Or the “double negative” in Figure 1. 
 
 
Fig 1. Double negative sign example. 
Get to the core 
 This is used to let students experience the challenge of 
simplification. 
 
Activity: Invent a simple method to identify reckless 
drivers (Here students have to first identify the problem) 
 
Ideas: merging too fast; no turn signal; fast changing lanes; 
acceleration /deceleration too extreme;  too close to car in 
front; too many distractions (phone, texting, radio, talking, 
dui, etc.); driving too slow, especially in left lane; 
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inconsiderable driving: cutting off; shining high beams at 
opposing traffic.  
 
Students’ ideas: 
x Equip cars with motion and cameras; develop 
algorithms to find drivers 
x Stay in lane for at least 5 seconds before switching 
lane 
x Mandatory in car device (GPS, acceleration, gyro) 
that measures behavior… 
Finding a simple solution to a problem 
 This approach starts with evolution of designs towards 
simplicity and clarity, e.g., by showing some IBM innovation 
commercials, LOGO evolutionary designs, and 
artistic/ornamental designs.  
Students are shown LOGO, ads and commercials that 
are simple, as well as Some IBM “Keep it simple” 
commercials. 
 
Activity: Design a LOGO for… 
Simple and elegant designs 
Parents struggle to teach their young children to ride a 
bike. Existing solutions are relatively are not optimal and 
sometimes not user-friendly. The Trike-Bike (Figure 2) is a 
bike where no training wheels are needed. The Tri-Bike 
slowly transforms from a tricycle to bicycle configuration as 
the rider pedals faster, then back to tricycle configuration as 
the rider slows down. Lead designer: Scott Shim. AP Photo. 
 
 
Fig 2. The Trike-Bike 
 Activity: Design a very simple language (look at 
bacteria/ bees communication methods, as well as Morse and 
Morse “accent” as a start). 
2.5 Resourcefulness-based design: Making something from 
(almost) nothing 
 These are activities that relate to designing with limited 
available resources, yet they can lead to designs that add 
value.  
 
Activity: “What can you do with coat hanger?” 
Design is introduced as a form of art, where imagination and 
exploration lead to multiple user-centered “right” solutions. 
 
 
Fig 3. Two coat hanger examples. 
 Activity: Add value to pencils 
2.6 Blue Collar designs 
 This approach is intended to make sure that participants 
do NOT underestimate their abilities (despite getting other 
“experts”’ advice) 
 
Examples: 
Source: The following is a quote from [4] 
 
“Low level employee suggests simple yet brilliant innovation 
that increases the profits of a successful company many times 
over…” 
2.7 “What’s in it for me” designs 
Incentive based designs 
 These are about user-centered economy-based incentive 
methods that influence behavior. 
 
Question: How would you convince people to use less plastic 
bags? Since official requests do not make a big difference, 
here is an idea: 
When a 5 cent charge was instituted (by Loblaws, Canada) 
customers reduced use of plastic bags by 55%. A similar 
experience reported (by Metro, Canada) this time with a 70% 
reduction. Montgomery County, MD, adapted the same 
strategy with great success as well.  
 
 Activity: How would you convince people to “go 
paperless?” 
2.8 “Be there:” Empathy-based designs 
Activities that encourage experiential design thinking. 
Example: 
 
 Activity: Join the following event: 
 
Lights out 
Don't miss your chance to register now for Lights Out in your 
city! 
Time is running out so be sure to click the image below and 
register for this unique Visually Impaired Dining Experience 
at some of South Florida's hottest restaurants! 
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Autistic-based design (extreme empathy) 
This approach is based on Temple Grandin’s book “Animals 
in Translation” where she describes her own experience 
designing slaughter houses [5]. 
 
We have not yet done an activity in Autistic-based design. 
2.9 Designs that solve or re-solve existing problems 
 Activity: Convince college students to read the paper 
version of the NYTimes 
 
Students’ ideas: 
x Every Wednesday pay students 25 cents for picking 
up the paper. Hopefully they will read it, get use to it 
and buy it on other days 
x Free home delivery 
2.10 Design Quickies 
 Activities that encourage user’s reaction. They are quick 
exercises that stimulate the minds. 
 
 Activity: Generate user centered attractive ads for 
dating, for car, and for bike 
 
Students’ ideas: 
Dating 
x I’ll pay for the drinks 
x Your other half is waiting for you. 
x Tired of always needing beer goggles when going 
out? Come over to our new dating place, we have the 
sexiest people around, no need for beer goggles here 
 
 Activity: Create a bumper sticker with a message 
 
Students’ ideas: 
x Don’t text and drive 
x Warning: this car may cut you off 
x Stop reading and drive 
x Caution! I drive at the speed limit 
2.11 Use-based design 
 Activity: Design a path for students to walk between 
buildings. 
Students are asked to report on designs that resulted from 
users’ behaviour. 
2.12 Rethinking existing designs (“do not get used to…”) 
 Activity: List steps to make a phone call using your 
Mobile device (e.g., iPhone). Explore ways to make it better. 
 
 
 
 
 
Initial condition of phone: Phone sleeping + held in hand. 
Steps: 
1. Wake up phone 
2. Swipe to unlock 
3. Switch to the home screen 
 
Suggestions for improvements focused mostly on ideas from 
less smart phones. 
3. Projects 
 The theme for the class projects is assistive technologies, 
i.e., products that can help people with physical disabilities. 
  
Teams of 2-3 students each design and build prototypes in 
about 10 weeks.     
Note: One of the requirements for choosing and approving 
projects was to interview at least 5 potential users. 
4. Books - Sample 
 Students present ideas and concepts from user-based 
designs books. Each book presentation is followed by a 
relevant activity (from the book or made up by the presenter).  
 
Most Books were chosen from a recommended list. Here is a 
sample: 
 
x Brand Simple, by Allen Adamson [3] 
x Design of Everyday Things, by  Donald Norman [6]  
x Thinking in Systems: A Primer, by Donella H. 
Meadows [7] 
x Biomimicry: Innovation Inspired by Nature, by 
Janine M. Benyus [8] 
x Cradle to Cradle: Remaking the Way We Make 
Things, by Michael Braungart [9] 
x IDEO’s Toolkit for Human Centered Design, by 
IDEO [10] 
x Don’t Make Me Think, by Steve Krug [11] 
x Sketching User Experiences, by Bill Buxton [12] 
x Everyone Loves Speed Bumps, don’t You? A Guide 
to Innovative Thinking, by Daniel Raviv and Tal 
Raviv [13] 
5. Conclusion 
 We hope that the user-based approach as presented in 
this paper will help other instructors to deliver similar 
material. Our experience clearly shows that engaging students 
in hands-on in-class activities makes the class more 
interesting and attractive, leading to a better understanding of 
the material and its applications. Students highly appreciate 
the freedom in this different kind of creative learning. 
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